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DETAILED ACTION 

1. This Office action is responsive to the following communication: Amendment filed on 5 
November 2007. 

2. Claims 1, 3-6, 8-15, 17-20, 22-29, 31-34, and 36-43 are pending and present examination. 

Continued Examination Under 37 CFR 1.114 

3. A request for continued examination under 37 CFR 1.114, including the fee set forth in 37 CFR 
1.17(e), was filed in this application after final rejection. Since this application is eligible for continued 
examination under 37 CFR 1.114, and the fee set forth in 37 CFR 1.17(e) has been timely paid, the 
finality of the previous Office action has been withdrawn pursuant to 37 CFR 1.114. Applicant's 
submission filed on 5 November 2007 has been entered. 

Response to Amendment 

4. Claims 1, 15, 29 and 43 have been amended. 

5. No claims have been further added. 

6. No claims have been further cancelled. 

Information Disclosure Statement 

7. The information disclosure statement (IDS) submitted on 5 December 2007 is in compliance with 
the provisions of 37 CFR 1.97. Accordingly, the information disclosure statement is being considered by 
the examiner. 
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Claim Rejections - 35 USC § 102 

8. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the basis 
for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by another 
filed in the United States before the invention by the applicant for patent or (2) a patent granted on an 
application for patent by another filed in the United States before the invention by the applicant for patent, 
except that an international application filed under the treaty defined in section 351(a) shall have the effects for 
purposes of this subsection of an' application filed in the United States only if the international application 
designated the United States and was published under Article 21(2) of such treaty in the English language. 

9. Claims 1, 6, 11, 15, 20, 25, 29, 34, 39, and 43 are rejected under 35 U.S.C. 102(e) as being 
anticipated by DeKoning (U.S. Patent No. 6,691,245, hereinafter referred to as DeKoning), filed on 10 
October 2000, and issued on 10 February 2004. 

10. As per independent claims 1, 15, 29, and 43, DeKoning teaches: 

A method for preserving data in a data storage system, the method comprising: 

receiving a command to preserve data in the data storage system {See DeKoning, C8:Li- 
12, wherein this reads over "synchronization updates between the local and remote storage device 
108 and 110 occur at predetermined periodic intervals"}; 

receiving a first data being written to a data block on a first storage volume prior to 

receiving the command {See DeKoning, C7:L63-66, wherein this reads over "all ■'write' 
procedures to the local storage device 108 by the local host device 106 lead to synchronization 
updates to the remote storage device 110"}; 

determining whether the data block is stored on a first storage image, the first image 
being a copy on write snapshot of the first storage volume created in response to 
the command, the operation of determining based on indication information 
associated with the first storage image {See DeKoning, C7:L6-2i, wherein this reads over 
"checkpoint information 116a is maintained with and correlated to the local volume 128 and its 
mirrored volume 132, and checkpoint information 116b is maintained with and correlated to the local 
volume 130 and its mirrored volume 134"}; 

writing the first data to the data block on the first storage image when the data block 
is Stored on the first Storage image {See DeKoning, C8:L13-17, wherein this reads over 
"[u]pon performing a synchronization update procedure between the local and remote storage 
devices 108 and 110, new data 152 from the host device 106 that is stored in local volume 128 is 
mirrored in mirrored volume 132"}; 

writing the first data to the data block on a second storage image when the data 
block is Stored on a second image {See DeKoning, C8:L13-17, wherein this reads over 
"[u]pon performing a synchronization update procedure between the local and remote storage 
devices 108 and 110, new data 152 from the host device 106 that is stored in local volume 128 is 
mirrored in mirrored volume 132"}; and 
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wherein the copy on write snapshot occurs without an application's read/write 
activities being in a quiescent state 1 . 

11. As per dependent claims 6, 20, and 34, DeKoning teaches: 
The method of claim 1, further comprising: 

receiving a second data being written to the data block on the second storage 

volume after receiving the command {See DeKoning, C9:L10-13, wherein this reads over 
"the client devices 104 (FIG. 1) switch from using the local host and storage devices ... to using the 
remote host and storage devices ... for primary data storage"}; 

determining whether the data block is stored on the first storage image or the 
second Storage image {See DeKoning, C7:L6-21, wherein this reads over "checkpoint 
information 116a is maintained with and correlated to the local volume 128 and its mirrored volume 
132, and checkpoint information 116b is maintained with and correlated to the local volume 130 and 
its mirrored volume 134"}; 

when the data block is stored on the second storage image, replicating the data 
block on the second storage image to the first storage image {See DeKoning, C9:L39- 
44, wherein this reads over "[t]he remote storage device 110 replaces the data in the affected data 
volumes 126 with the volume image"} and updating the indication information {See 
DeKoning, C9:L13-18, wherein this reads over "data and information is exchange between the 
business continuance client ... the remote host device 109 and the remote storage device 110 
according to the exemplary data flow chart show in FIG. 5"}; and 

writing the second data to the data block on the second storage image {See DeKoning, 
C9:L10-13, wherein this reads over "the client devices 104 (FIG. 1) switch from using the local host 
and storage devices ... to using the remote host and storage devices ... for primary data 
storage"}. 

12. As per dependent claims 11, 25, and 39, DeKoning teaches: 

The method of claim 1, further comprising: 

receiving a request to read from a data block on the first storage volume {See 
DeKoning, C6:L63-65, wherein this reads over "The data volumes 124 are typically accessed by the 
local host device 106 (FIG. 1) according to access requests from the client devices 104 (FIG. 1). After 
failure of the local host and/or storage device 106 or 108 (FIG. 1), the data volumes 126 are typically 
accessed by the remote host device 109 according to the access requests from the client devices 
104/7; 

determining whether the data block is stored on the first storage image or on the 
second storage image, based on indication information associated with the first 
Storage image {See DeKoning, C6:L63-65, wherein this reads over "The data volumes 124 are 
typically accessed by the local host device 106 (FIG. 1) according to access requests from the client 



1 The Examiner notes that it would be inherent to the claimed invention that the copy on write snapshot 
occurs without an applicant's read/write activities being in a quiescent state. Wherein the application 
executes the copy on write snapshot of data in the data storage system, said application would not be in 
a quiescent state as the application would be writing data to either a first storage image or a second 
storage image. 
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devices 104 (FIG. 1). After failure of the local host and/or storage device 106 or 108 (FIG. 1), the 
data volumes 126 are typically accessed by the remote host device 109 according to the access 
requests from the client devices 104."}; 

reading the data block from the first storage image if the data block is stored on the 
first storage image 2 ; and 

reading the data block from the second storage image if the data block is stored on 
the second storage image. 



Claim Rejections - 35 USC § 103 ■ 

13. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all obviousness 
rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art 
are such that the subject matter as a whole would have been obvious at the time the invention was made to a 
person having ordinary skill in the art to which said subject matter pertains. Patentability shall not be 
negatived by the manner in which the invention was made. 

14. Claims 3, 8, 17, 22, 31, and 36 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over DeKoning, in view of Arnon et al (U.S. Patent No. 6,493,796, hereinafter referred to as Arnon), filed 
on 1 September 1999, and issued on 10 December 2002. 

15. As per dependent claims 3, 17, and 31, while DeKoning fails to expressly disclose the use of 
"a lookup table to determine whether there is an entry associated with the data block, the lookup table 
being associated with the first storage image," Arnon discloses a means for checking a table to see if 
there is a mirroring link operational for the mirroring group {See Arnon, Figures 4A-B and 5; and C17:L2- 
12, wherein this reads over "checking the mirroring link status flags in the table 402 associated with the 
mirroring group 107 in which the destination storage device 110 is included to determine whether at least 
one mirroring link 112 is operational for the mirroring group 108"}- Therefore, it would have been 
obvious to one of ordinary skill in the art at the time the invention was made to modify the above 



2 The Examiner notes that lines 6-9 of the claims present optionally recited language in that reading the 
data blocks from the first and second storage image only occur "if the data block is stored on the first 
storage image" and "if the data block is stored on the second storage image" respectively. Accordingly, 
since said optionally recited language lacks patentable weight, prior art references will not be applied for 
the purposes of this examination. 
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invention suggested by DeKoning by combining it with the invention disclosed by Arnon. That is, the 
inclusion of the disclosed invention in Arnon would provide a means for determining whether the data 
block is stored on the first image. 

One of ordinary skill in the art would have been motivated to do this modification so that a 
lookup table may be utilized in the organization of data blocks and their corresponding storage images. 

16. As per dependent claims 8, 22, and 36, while DeKoning fails to expressly disclose the use of 
"a lookup table to determine whether there is an entry associated with the data block, the lookup table 
being associated with the first storage image," Arnon discloses a means for checking a table to see if 
there is a mirroring link operational for the mirroring group {See Arnon, Figures 4A-B and 5; and C17:L2- 
12, wherein this reads over "checking the mirroring link status flags in the table 402 associated with the 
mirroring group 107 in which the destination storage device 110 is included to determine whether at least 
one mirroring link 112 is operational for the mirroring group 108"}- Therefore, it would have been 
obvious to one of ordinary skill in the art at the time the invention was made to modify the above 
invention suggested by DeKoning by combining it with the invention disclosed by Arnon. That is, the 
inclusion of the disclosed invention in Arnon would provide a means for determining whether the data 
block is stored on the first image. 

Additionally, it is noted that the claims optionally recite the method step of "creating the entry 
associated with the data block" as the creation of said entry is only done "if the entry does not exist." 
Accordingly, for the purposes of this Office action, prior art will not applied to the aforementioned 
optional method step. 

One of ordinary skill in the art would have been motivated to do this modification so that a 
lookup table may be utilized in the organization of data blocks and their corresponding storage images. 

17. As per dependent claims 12, 26, and 40, while DeKoning fails to expressly disclose the use 
of "a lookup table to determine whether there is an entry associated with the data block, the lookup table 
being associated with the first storage image/' Arnon discloses a means for checking a table to see if 
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there is a mirroring link operational for the mirroring group {See Arnon, Figures 4A-B and 5; and C17:L2- 
12, wherein this reads over "checking the mirroring link status flags in the table 402 associated with the 
mirroring group 107 in which the destination storage device 110 is included to determine whether at least 
one mirroring link 112 is operational for the mirroring group 108"}. Therefore, it would have been 
obvious to one of ordinary skill in the art at the time the invention was made to modify the above 
invention suggested by DeKoning by combining it with the invention disclosed by Arnon. That is, the 
inclusion of the disclosed invention in Arnon would provide a means for determining whether the data 
block is stored on the first image. 

Additionally, it is noted that the claims optionally recite the method step of "creating the entry 
associated with the data block" as the creation of said entry is only done "jf the entry does not exist." 
Accordingly, for the purposes of this Office action, prior art will not applied to the aforementioned 
optional method step. 

One of ordinary skill in the art would have been motivated to do this modification so that a 
lookup table may be utilized in the organization of data blocks and their corresponding storage images. 

18. Claims 4, 9, 18, 23, 32, and 37 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over DeKoning, in view of Mutalik et al (U.S. Patent No. 7,149,787, hereinafter referred to as Mutalik), 
filed on 7 June 2001, and issued on 12 December 2006. 

19. As per dependent claims 4, 9, 18, 23, 32, and 37, while DeKoning fails to expressly disclose 
the use of locks in storing data to a data block, Mutalik discloses a means for acquiring and releasing a 
lock {See Mutalik, C14:L47-57, wherein this reads over a implementations of a read-lock and a write- 
lock"}. Therefore, it would have been obvious to one of ordinary skill in the art at the time the invention 
was made to modify the above invention suggested by DeKoning by combining it with the invention 
disclosed by Mutalik. That is, the inclusion of the disclosed invention in Mutalik would provide a means 
for locking the second storage image for write purposes. 
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One of ordinary skill in the art would have been motivated to do this modification so that other 
processes and/or users may not access the data block while a write process is underway such that the 
data block may not be erroneously corrupted by said other processes and/or users. 

20. Claims 13, 27, and 41 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
DeKoning, in view of Arnon, and in further view of Mutalik. 

21. As per dependent claims 13, 27, and 41, while DeKoning and Arnon fail to expressly disclose 
the use of locks in storing data to a data block, Mutalik discloses a means for acquiring and releasing a 
lock {See Mutalik, C14:L47-57, wherein this reads over a implementations of a read-lock and a write- 
lock"}. Therefore, it would have been obvious to one of ordinary skill in the art at the time the invention 
was made to modify the above inventions suggested by DeKoning and Arnon by combining it with the 
invention disclosed by Mutalik. That is, the inclusion of the disclosed invention in Mutalik would provide a 
means for locking the second storage image for write purposes. 

One of ordinary skill in the art would have been motivated to do this modification so that other 
processes and/or users may not access the data block while a write process is underway such that the 
data block may not be erroneously corrupted by said other processes and/or users. 

22. Claims 5, 10, 14, 19, 24, 28, 33, 38, and 42 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over DeKoning, in view of Mutalik, and in further view of Official Notice. 

23. As per dependent claims 5, 10, 14, 19, 24, 28, 33, 38, and 42, while DeKoning and 
Mutalik fail to expressly disclose that "the lock mechanism is maintained independent to the first and the 
second storage images," the Examiner takes Official Notice that it would have been obvious to one of 
ordinary skill in the art at the time the invention was made to have said lock mechanism be separate and 
independent from the first and second storage images. That is, one of ordinary skill in the art would ably 
recognize that having an independent lock mechanism such that the lock mechanism not take part in the 
backup operation. 
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Response to Arguments 

24. Applicant's arguments filed 5 November 2007 have been fully considered but they are not 
persuasive. 

a. Rejections under 35 U.S.C. 102 

Applicant asserts the argument that DeKoning fails to disclose the feature of having "the 
copy on write snapshot occur without an application's read/write activities being in a quiescent 
state." See Amendment, Page 10. The Examiner respectfully disagrees. It is noted that wherein 
the application executes the copy on write snapshot of data in the data storage system, said 
application would not be in a quiescent state as the application would be writing data to either a 
first storage image or a second storage image. Applicant's newly amended claim limitation fails 
to specifically recite that the referenced application be one that is running on the local host 
device. Therefore, given the scope of the claim limitation, the Examiner notes that the 
application may indeed be the one executing the claimed method of writing the data such that 
the copy on write snapshot would inherently not be in a quiescent state. 

Conclusion 

25. Any inquiry concerning this communication or earlier communications from the examiner should 
be directed to Paul Kim whose telephone number is (571) 272-2737. The examiner can normally be 
reached on M-F, 9am - 5pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's supervisor, Apu 
Mofiz can be reached on (571) 272-4080. The fax phone number for the organization where this 
application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the Patent Application 
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Private PAIR only. For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic Business Center (EBC) at 
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access to the automated information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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